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(54) Core for rotary electric machines and method of manufacturing the same 



(57) The present invention has an object to provide 
a stator core which assures a favorable workability for 
coupling core segments and has a favorable magnetic 
characteristic even when the stator core is composed by 
coupling core segments which are composed by lami- 
nating core division sheets. 

The manufacturing method of a core for rotary elec- 
tric machines and a core according to the present inven- 
tion are configured to form a coupling convexity having 
an arc-like planar shape and a coupling concavity 
engageable with the coupling convexity on core seg- 
ments, compose a serial core segment assembly by 
engaging the coupling convexity on one of adjacent 
core segments with the coupling concavity formed on 
the other core segment so as to be rotatable over 180 
degrees, and form a magnetic circuit by bending the 
serial core segment into an annular form. 
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Description 

Field of the Invention 

The present invention relates to a manufacturing 
method of a core for rotary electric machines which is 
composed of laminated magnetic steel sheets. 

Background of the Invention 

As conventional basic manufacturing methods of 
stator cores for rotary electric machines, there is a first 
method by which a cylindrical core is manufactured by 
punching out annular sheet cores by press work and 
laminating these sheet cores. 

This first manufacturing method by which the annu- 
lar sheet cores are punched out by the press work 
allows waste rest portions to be produced inside and 
outside the sheet cores, thereby lowering a yield. 

As a second manufacturing method which can 
improve the yield, there is a method which is illustrated 
in FIGS. 20(a) through 20(d). 

According to the second method, a core division 
sheet 1 which has an engaging concavity 1a and an 
engaging convexity 1b as shown in FIG. 20(a) is first 
punched out by press work. A cr*** segment 2 is com- 
posed by laminating such core division sheets 1 as 
shown in FIG. 20(b), the engaging convexity 1b of the 
core segment 2 is positioned to one end of the engaging 
concavity 1 a of an adjacent core segment 2 as shown in 
FIG. 20(c) and the convexity 1b is slid or inserted into 
the concavity 1a for coupling the core segments 2, 
thereby forming a cylindrical stator core 3 as shown in 
FIG. 20(d). 

Disclosure of the Invention 

The second manufacturing method by which the 
divided core sheets 1 are punced out by the press work 
does not allow the waste rest portions to be produced 
unlike the first manufacturing method and provides a 
favorable yield, but poses a problem that workability is 
low at the coupling stage shown in FIG. 20(c). Speaking 
concretely of a measure to obtain a favorable stator core 
3 by lowering magnetic reluctance, it is necessary to 
reduce clearance between the coupled core segments 
including the concavity 1a and the engaging convexity 
1b so as to eliminate a play among the coupled core 
segments 2, but a smaller play will require higher 
dimensional precision for coupling the core segments 2. 

Further, a stronger inserting force is required at a 
stage to engage a starting end of the engaging concav- 
ity with one end of the engaging convexity and slide the 
core segment 2 since the engaging convexity is inserted 
while causing friction not only between the engaging 
concavity 1a and the engaging convexity 1b but also 
over the entire joined surfaces including those of the 
engaging concavity and the engaging convexity. 



A primary object of the present invention is to pro- 
vide a stator core which allows core segments to be 
coupled with high workability and has a favorable mag- 
netic characteristic even when the stator core is manu- 

5 factured by punching out core division sheets by press 
working and coupling core segments formed by laminat- 
ing the divided core sheets so as to obtain a favorable 
blanking yield. 

A manufacturing method of a core for rotary electric 

io machines according to the present invention is config- 
ured to compose serial core segment assembly by cou- 
pling a plurality of core segments which are composed 
of laminated core division sheets, and then form a cylin- 
drical core by bringing both ends of the serial core seg- 

15 ment assembly into contact with each other so as to 
bend it into an annular form. 

According to the present invention, it is possible to 
obtain a stator core which assures a high blanking yield, 
high workability for core segment coupling and a favora- 

20 ble magnetic characteristic. 

A manufacturing method of a core for rotary electric 
machines as claimed in claim 1 of the present invention 
is characterized in that it is configured to compose a plu- 
rality of core segments by laminating core division \ 

25 sheets on which tees are formed, compose a serial core 
segment assembly by coupling adjacent core segments 
with one another, bend the serial core segment assem- 
bly into an annular form so that yokes of all the adjacent 
core segments are brought into contact with one 

30 another and bringing yokes of core segments located at 
both ends of the serial core segment assembly into con- 
tact with each other, thereby forming a magnetic circuit. 

A manufacturing method of a core for rotary electric 
machines as claimed in claim 2 of the present invention 

35 is a method according to claim 1 , characterized in that it 
is configured to couple adjacent core segments with 
each other at a location which will form an outer circum- 
ference when the magnetic circuit is formed by bending 
the serial core segment assembly into the annular form 

40 at the stage to compose the serial core segment 
assembly by coupling the adjacent core segments with 
one another. 

A manufacturing method for a core for rotary elec- 
tric machine as claimed in claim 3 of the present inven- 
ts tion is a method according to claim 1 , characterized in 
that it is configured to fix both the ends of the serial core 
segment assembly by welding or cementing them to 
each other after the magnetic circuit is formed by bend- 
ing the serial core segment assembly into the annular 
so form and bringing the yokes at both the ends of the 
serial core segment assembly into contact with each 
other. 

A manufacturing method of a core for rotary electric 
machines as claimed in claim 4 of the present invention 
55 is a method according to claim 1 , characterized in that it 
is configured to couple both the ends of the serial core 
segment assembly with each other using a coupling 
device after the magnetic circuit is formed by bending 
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the serial core segment assembly into the annular form 
and bringing the yokes of the core segments located at 
both the ends of the serial core segment assembly into 
contact with each other. 

A manufacturing method of a core for rotary electric 
machines as claimed in claim 5 of the present invention 
is characterized it is configured to compose a plurality of 
core segments by laminating core division sheets on 
which tees are formed, mold resin on surfaces of the 
core segments except end surfaces of yokes thereof, 
compose a serial core segment assembly by coupling 
adjacent core segments with one another, bend the 
serial core segment assembly into an annular form so 
that yokes of all adjacent core segments are brought 
into contact with one another, bring yokes of core s*" ~- 
ments located at both the ends of the serial core . 
ment assembly into contact with each other for forming 
a magnetic circuit and couple both the ends of the serial 
core segment assembly by welding the molded material 
at both the ends of the serial core segment assembly. 

A manufacturing method of a core for rotary electric 
machine as claimed in claim 6 of the present invention 
is characterized in that it is configured to compose a plu- 
rality of core segments by laminating core division 
sheets on which tees are formed, compose a serial core 
segment assembly by coupling adjacent core segments 
with one another, molds resin on the surfaces of the 
serial core segment assembly except end surfaces of 
yokes of the core segments, bend the serial core seg- 
ment assembly into an annular form so that yokes of all 
the adjacent core segments are brought into contact 
with one another, form a magnetic circuit by bringing 
yokes of core segments located at both the ends of the 
serial core segment assembly into contact with each 
other and couple both the ends of the serial core seg- 
ment assembly with each other by welding the molded 
material at both the ends of the serial core segment 
assembly. 

A manufacturing method of a core for rotary electric 
machines as claimed in claim 7 of the present invention 
is characterized in that it is configured to compose a plu- 
rality of core segments by laminating core division 
sheets on which tees are formed, compose a serial core 
segment assembly by coupling adjacent core segments 
with one another, bend the serial core segment assem- 
bly into an annular form so that yokes of all adjacent 
core segments are brought into contact with one 
another, form a magnetic circuit by bringing yokes of the 
core segments disposed at both ends of the serial core 
segment assembly into contact with each other and 
couple both the ends of the serial core segment assem- 
bly with each other by molding resin on the serial core 
segment assembly bent in the annular form. 

A manufacturing method of a core for rotary electric 
machines as claimed in claim 8 of the present invention 
is a method according to claim 1 , characterized in that it 
is configured to couple both the ends of the serial core 
segment assembly with each other by engaging a first 



engaging portion formed at one end of the serial core 
segment assembly with a second engaging portion 
formed at the other end of the serial core segment 
assembly after the magnetic circuit is formed by bend- 

5 ing the serial core segment assembly into the annular 
form and bringing the yokes of the core segments 
located at both the ends of the serial core segment 
assembly into contact with each other. 

A manufacturing method of a core for rotary electric 

w machines as claimed in claim 9 of the present invention 
is a method according to claim 8, characterized in that it 
is configured to couple both the ends of the serial core 
segment assembly by overlapping and engaging first 
and second engaging portions in a radial direction of the 

15 serial core segment assembly bent in the annular form. 
A manufacturing method of a core for rotary electric 
machines as claimed in claim 10 of the present inven- 
tion is a method according to claim 8, characterized in 
that it is configured to couple both the ends of the serial 

20 core segment assembly by overlapping and engaging 
the first and second engaging portions laminated in the 
laminated direction of the core division sheets. 

A core for rotary electric machines as claimed in 
claim 1 1 of the present invention is a core for rotary 

25 electric machines whose magnetic circuit is formed by 
composing a plurality of core segments of laminated 
core division sheets having tees formed thereon, cou- 
pling the core segments with one another so as to form 
a serial core segment assembly, bending the serial core 

30 segment assembly into an annular form so that yokes of 
all adjacent core segments are brought into contact with 
one another and bringing yokes of core segments 
located at both ends of the serial core segment assem- 
bly into contact with each other, characterized in that 

35 coupling portions for coupling adjacent core segments 
with one another are disposed over the entire region in 
the laminated direction of the core segments. 

A core for rotary electric machines as claimed in 
daim 12 of the present invention is a core for rotary 

40 electric machines whose magnetic circuit is formed by 
composing a plurality of core segments of laminated 
core division sheets having tees formed thereon, cou- 
pling the core segments with one another so as to form 
a serial core segment assembly, bending the serial core 

45 segment assembly into an annular form so that yokes of 
all adjacent core segments are brought into contact with 
one another and bringing yokes of core segments 
located at both ends of the serial core segment assem- 
bly into contact with each other, characterized in that 

so coupling portions for coupling the adjacent core seg- 
ments to one another are formed in a partial region in 
the laminated direction of the core division sheets. 

A core for rotary electric machines as claimed in 
claim 13 of the present invention is a core according to 

55 claim 12, characterized in that a concavity is formed on 
an end surface of the yoke of the core segment over the 
entire region in the laminated direction of the core divi- 
sion sheets as coupling portions for coupling adjacent 
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core segments with one another and a convexity is 
formed on the other end surface of the yoke of the core 
segment at a location corresponding to the concavity 
over a partial region in the laminated direction of the 
core division sheets. 

A manufacturing method of a core for rotary electric 
machines as claimed in claim 14 of the present inven- 
tion is a method according to claim 1 or 2, characterized 
in that it is configured to engage a coupling convexity 
which is formed on one of adjacent core segments and 
has an arc-like tip in a planar shape with the other core 
segment rotatably over 1 80 degrees so that an arm con- 
necting a root to a tip of the coupling convexity of the 
core segment will not be plastically deformed at the 
stages to compose the serial core segment assembly 
by engaging the coupling convexity formed on the core 
segment with the other core segment, and to form the 
magnetic circuit by bending the serial core segment 
assembly into the annular form and bringing the yokes 
of the core segment located at both the ends of the 
serial core segment assembly into contact with each 
other. 

A manufacturing method of a core for rotary electric 
machines as claimed in claim 15 of the present inven- 
tion is a method according to claim 1 or 2, characterized 
in that it is configured to engage a c~ipling convexity 
which is formed on one of adjacent core segments and 
has an arc-like tip in a planar shape with the other core 
segment rotatably within a defined range over 180 
degrees and allow an arm connecting a root to the tip of 
the coupling convexity of the core segment to be plasti- 
cally deformed in the course of the bending of the serial 
core segment assembly into the annular form at the 
stages to compose the serial core segment assembly 
by engaging the coupling convexity on one of adjacent 
core segments with the other core segment, and to form 
the magnetic circuit by bending the serial core segment 
assembly into the annular form and bringing the yokes 
of the core segments located at both the ends of the 
serial core segment assembly into contact with each 
other. 

A manufacturing method of a core for rotary electric 
machine as claimed in claim 16 of the present invention 
is a method according to claim 1 or 2, characterized in 
that it is configured to allow an arm connecting a root to 
a tip of the coupling convexity to be plastically deformed 
while the coupling convexity formed on one of adjacent 
core segments is fitted into the other core segment and 
the serial core segment assembly is bent into the annu- 
lar form at the stages to compose the serial core seg- 
ment assembly by engaging the coupling convexity 
formed on one of adjacent core segments with the other 
core segment, and to form the magnetic circuit by bend- 
ing the serial core segment assembly into the annular 
form and bringing the yokes of the core segments 
located at both the ends of the serial core segment 
assembly into contact with each other. 

A manufacturing method of a core for rotary electric 



machines as claimed in claim 17 of the present inven- 
tion is a method according to claim 1 or 2, characterized 
in that it is configured to press or insert the coupling 
convexity toward depth of the coupling concavity while 
5 the arc-shaped tip of the coupling convexity formed on 
one of the adjacent core segments is engaged with the 
arc-shaped coupling concavity formed in the other core 
segment and the serial core segment assembly is bent 
into the annular fui m at the stages to compose the serial 
ro core segment assembly by engaging the coupling con- 
vexity formed on one of the adjacent core segments 
with the other core segment, and to form the magnetic 
circuit by bending the serial core segment assembly into 
the annular form and bringing the yokes of the core seg- 
r5 ments located at both the ends of the serial core seg- 
ment assembly into contact with each other. 

A manufacturing method of a core for rotary electric 
machines as claimed in claim 18 of the present inven- 
tion is a method according to claim 1 or 2, characterized 
20 in that it is conf igued to couple adjacent core segments 
with each other using a coupling pin and allow the cou- 
pling pin to be deformed for bending the serial core seg- 
ment assembly into the annular form at the stages to 
compose the serial core segment assembly by engag- 
es ing the coupling convexity formed on one of adjacent 
core segments with the other core segment, and to form 
the magnetic circuit by bending the serial core segment 
assembly into the annular form and bringing the yokes 
of the core segments located at both the ends of the 
30 serial core segment assembly into contact with each 
other. 

A manufacturing method of a core for rotary electric 
machines as claimed in claim 19 of the present inven- 
tion is a method according to claim 4, characterized in 
35 that it is configured to use a coupling pin as the coupling 
device. 

A manufacturing method of a core for rotary electric 
machines as claimed in claim 20 of the present inven- 
tion is a method according to claim 1 , characterized in 

40 that it is configured to continuously wind a wire in series 
around a plurality of tees of the serial core segment 
assembly and form a magnetic circuit by bending the 
serial core segment assembly having the continuous 
windings into an annular form. 

45 A manufacturing method of a core for rotary electric 
machines as claimed in claim 21 of the present inven- 
tion is a method according to claim 1 , characterized in 
that it is configured to fix by welding portions which are 
to form outer circumferences of the coupling portions of 

so the serial core segment assembly after the magnetic cir- 
cuit is composed by bending the serial core segment 
assembly into the annular form and bringing the yokes 
of the core segments located at both the ends of the 
serial core segment assembly into contact with each 

55 other. 

A manufacturing method of a core for rotary electric 
machines as claimed in claim 22 of the present inven- 
tion is characterized in that it is configured to compose 
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a plurality of core segments by laminating core division 
sheets on which tees are formed, compose a serial core 
segment assembly by coupling adjacent core segments 
with one another, mount an insulator made of resin on 
each core segment of the serial core segment assem- 
bly, bend the serial core segment assembly into an 
annular form so that yokes of all adjacent core seg- 
ments are brought into contact with one another, form a 
magnetic circuit by bringing yokes of core segments 
located at both ends of the serial core segment assem- 
bly into contact with each other, and couple both the 
ends of the serial core segment assembly by welding 
the insulators located at both the ends of the serial core 
segment assembly. 

A manufacturing method of a core for rotary electric 
machines as claimed in claim 23 of the present inven- 
tion is a method according to claim 8, characterized in 
that it is configured to forcibly expand a concavity which 
is formed at one end of the serial core segment assem- 
bly and couple both ends of the serial core segment 
assembly by applying a pressure to outside the forcibly 
expanded concavity after a convexity formed on the 
other end of the serial core segment assembly is 
inserted into the forcibly expanded concavity in a radial 
direction of the serial core segment assembly bent in 
the annular form. 

Brief Description of the Drawings 

FIGS. 1(a) through 1(d) are diagrams illustrating 
steps of a first embodiment of the manufacturing 
method according to the present invention; 
FIGS. 2(a) through 2(d) are diagrams descriptive of 
core segments to be located at ends of a serial core 
segment assembly in the first embodiment; 
FIG. 3 is a perspective view of a coupled portion of 
both ends of the serial core segment assembly in 
the first embodiment; 

FIGS. 4(a) and 4(b) are perspective views illustrat- 
ing a method to couple both the ends of the serial 
core segment assembly and concrete shapes of 
contact surfaces in the first embodiment; 
FIGS. 5(a) through 5(c) are diagrams illustrating 
steps for coupling in a second embodiment of the 
present invention; 

FIGS. 6(a) and 6(b) are diagrams illustrating steps 
for coupling in a third embodiment of the present 
invention; 

FIGS. 7(a) and 7(b) are diagrams illustrating steps 
for coupling in a forth embodiment of the present 
invention; 

FIGS. 8(a) through 8(d) are diagrams illustrating 
steps for coupling in a fifth embodiment of the 
present invention; 

FIGS. 9(a) and 9(b) are diagrams illustrating steps 
for coupling in a sixth embodiment of the present 
invention; 

FIGS. 10(a) and 10(b) are diagrams illustrating 



main members in the sixth embodiment; 
FIGS. 11(a) and 11(b) are diagrams illustrating 
steps for coupling both ends of a serial core seg- 
ment assembly in a seventh embodiment of the 

5 present invention; 

FIGS. 12(a) through 12(e) are diagrams illustrating 
steps for coupling both ends of a serial core seg- 
ment assembly in an eighth embodiment of the 
present invention; 

10 FIGS. 13(a) and 13(b) are diagrams illustrating 
steps for coupling both ends of a serial core seg- 
ment assembly in a ninth embodiment of the 
present invention; 

FIGS. 14(a) and 14(b) are diagrams illustrating 
15 steps for coupling both ends of a serial core seg- 
ment assembly in an eleventh embodiment of the 
present invention; 

FIGS. 15(a) and 15(b) are diagrams illustrating 
steps for coupling both ends of a serial core seg- 
20 ment assembly in a fourteenth embodiment of the 
present invention; 

FIG. 16 is a diagram illustrating an appearance of 
an insulator and assembling steps therefor in the 
fourteenth embodiment; 

25 FIGS. 1 7(a) and 1 7(b) are diagrams illustrating cou- 
pling steps for a serial core segment assembly in a 
fifteenth embodiment of the present invention; 
FIGS. 18(a) and 18(b) are perspective views illus- 
trating coupling steps for a serial core segment 

30 assembly in a sixteenth embodiment of the present 
invention; 

FIG. 19 is a perspective view illustrating, coupled 
portions of a serial core segment assembly in a 
seventeenth embodiment of the present invention; 
35 and 

FIGS. 20(a) through 20(d) are diagrams illustrating 
steps of a conventional method of manufacturing a 
core. 

40 Description of the Embodiments 

Now, the manufacturing method according to the 
present invention will be described concretely with refer- 
ence to the embodiments illustrated in FIGS. 1(a) 
45 through 19. 

First Embodiment 

FIGS. 1(a) through 4(b) illustrate the first embodi- 
so ment of the present invention. The first embodiment is a 
manufacturing method of a stator core which has 24 
slots. 

First, a first core division sheet 4a shown in FIG. 
1(a), and second and third core division sheets 4b and 
55 4c shown in FIGS. 2(a) and 2(c) are formed by punching 
a magnetic steel plate by press working. A reference 
numeral 5 represents a tee which is to be used as an 
electrode. Sides of the core division sheets 4a through 
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4c which are to later constitute yokes have an angle a 
set in accordance with a finished form of the 24 slots. 

By laminating the first core division sheet 4a in a 
number required for obtaining thickness of a core in a 
finished form, 22 core segments 7a are composed in 
the first embodiment. By laminating the division core 
sheets 4a as described above, a concavity 8a is formed 
in one end surface of the yoke 6 over the entire region in 
the laminated direction and a convexity 8b is formed in 
the other end surface of the yoke 6 over the entire 
region in the laminated direction at a location corre- 
sponding to the concavity 8a. 

Similarly, a core segment 7b shown in FIG. 2(b) is 
composed by laminating the second core division sheet 
4b in a required number described above. The core seg- 
ment 7b has the convexity 8b formed in one end surface 
of the yoke 6 over the entire region in the laminated 
direction but does not have the concavity 8a in the other 
end surface unlike the core segment 7a. 

Similarly, a core segment 7c shown in FIG. 2(d) is 
composed by laminating the third core division sheet 4c 
in the required number described above. The core seg- 
ment 7c has the concavity 8a formed in one end surface 
the yoke 6 over an entire region in the laminated direc- 
tion, but does not have the convexity 8b in the other end 
surface of the yoke 6 unlike the core segment 7a. 

Then, a serial core segment assembly 9 is com- 
posed by connecting 22 core segments 7a in series as 
shown in FIG. 1(c), and coupling the core segment 7b 
and the core segment 7c with both ends of the core seg- 
ments 7a. 

Speaking concretely, two adjacent core segments 
are engaged by inserting or sliding the convexity 8b of 
one core segment into the concavity 8a of the other core 
segment as shown in FIG. 20(c). As coupling portions in 
the first embodiment, a round tip is formed at a tip of the 
convexity 8b and a protrusion 10 is formed on a portion 
of the yoke located on the side of the tee so that the 
concavity 8a engages with an outer circumference of 
the tip of the convexity 8b at an angle exceeding 180 
degrees. Further, a slant portion 1 1 having an angle 
corresponding to the protrusion 10 is formed on the 
yoke at the root of the convexity 8b on the side of the 
tee. 

When the serial core segment assembly 9 com- 
posed as described above is bent so as to locate the 
tees 5 inside, the coupling portions rotate smoothly 
around the tips of the convexities 8b and an annular 
magnetic circuit is formed as shown in FIG. 1(d) by 
bringing the yokes of the core segment 7b and the core 
segment 7c into contact with each other. 

FIG. 3 shows details of a location at which the core 
segment 7b and the core segment 7c are brought into 
contact. At this location, the core segment 7b and the 
core segment 7c are coupled to each other by welding 
end surfaces as shown in FIG. 4(a). A reference 
numeral 12 represents a welded location. 

For more precisely positioning the core segment 7b 



to the core segment 7c when the serial core segment 
assembly is bent into an annular form, it is desirable to 
preliminarily form a positioning protrusion 13a on the 
yoke of either the second or third core division sheet 4b 

5 or 4c and a receiving concavity 13b for engagement 
with the protrusion 13a in the other core division seg- 
ment as shown in FIG. 4(b). 

Though the end surfaces of the core segments 7b 
and the core segment 7c are welded for coupling the 

10 core segment 7b and the core segment 7c with each 
other in the first embodiment described above, the por- 
tions which are brought into contact with each other can 
be fixed by welding an outer circumferences 14 of these 
portions without welding the end surfaces. 

is In the first embodiment which is configured as 
described above, the core segment 7b and the core 
segment 7c can be coupled with an inserting force 
which is weaker than that conventionally required since 
the core segment 7b slides in the laminated direction 

20 while causing friction only between an inner circumfer- 
ential surface of the concavity 8a and an outer circum- 
ference of the tip of the convexity 8b, and almost all 
portions of the yokes are free from friction at the stage 
to couple the core segments 7a, 7b and 7c. 

25 Further, the serial core segment assembly 9 can be 
bent into a cylindrical form wiL u i weak force since the 
coupling portions are rotate smoothly around the tips of 
the convexities 8b at the stage to bend the serial core 
segment assembly into the annular form. Furthermore, 

30 favorable yokes having a low magnetic resistance can 
be located close to the roots of the tees 5 and a stator 
core having a favorable magnetic characteristic can be 
obtained since the core segments are coupled to one 
another with the coupling portions formed on the por- 

35 tions which are to form an outer circumference when the 
magnetic circuit is formed by bending the serial core 
segment assembly 9 into the annular form. 

While comparing the manufacturing method pre- 
ferred as the first embodiment with the conventional 

40 manufacturing method, description will be made of the 
excellence in winding work of the manufacturing method 
according to the first embodiment. 

After a stator core has been finished in the cylindri- 
cal form, wires are continuously wound while passing 

45 them through slight gaps between tips of the tees 5. 
However, workability is low when the wires are wound 
while passing them through the gaps between the tips 
of the tees. 

The conventional manufacturing method described 
so with reference to FIG. 20 permits winding wires without 
passing them through the slight gaps between tips of 
the tees when the wires are wound around the tees 5 of 
each core segment 2 in the condition shown in FIG. 
20(b) where the core segments have not been coupled 
55 yet and terminal treatment is carried out for serial con- 
nection of the wires wound separately around the tees 5 
after the core is finished in the cylindrical form shown in 
FIG. 20(d). 
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The manufacturing method preferred as the first 
embodiment, which is configured to wind a wire contin- 
uously around the tees 5 in the condition of the serial 
core segment assembly and compose the magnetic cir- 
cuit by bending the serial core segment assembly hav- 
ing the wound wire into the annular form, not only 
permits winding the wire without passing it through the 
gaps between the tips of the tees of the stator core fin- 
ished in the annular form as shown in FIG. 1(d) but also 
requires no tedious terminal treatment unlike the con- 
ventional manufacturing method, thereby assuring favo- 
rable winding workability. 

Further, the manufacturing method preferred as the 
first embodiment allows slot openings to be reduced, 
thereby capable of enhancing an effective magnetic flux 
and lowering cogging torques of motors having perma- 
nent magnets. 

Though description has been made of the first 
embodiment taking the stator core which has the 24 
tees as an example, the manufacturing method is appli- 
cable also to stator cores which have tees (slots) in dif- 
ferent numbers. 

Second Embodiment 

FIGS. 5(a) through 5(c) show the second embodi- 
ment of the present invention. Though the convexities 
8b are not plastically deformed at the stage to form the 
cylindrical stator core by bending the serial core seg- 
ment assembly 9 into the annular form in the first 
embodiment, convexities are partially deformed plasti- 
cally in the second embodiment. FIGS. 5(a) through 
5(c) exemplify a stator core which has 6 slots. 

FIG. 5(a) illustrates a condition immediately after 
core segments are coupled in series. The core seg- 
ments smoothly rotate around a tip of the convexity 8b 
and the convexity 8b is not plastically deformed at an 
initial stage to bend the serial core segment assembly 9 
into the annular form but, once a tip of a protrusion 10 is 
brought into contact with an arm 1 5 which connects a tip 
of the convexity 8b to a yoke 6, subsequent bending 
causes plastic deformation of the arm as shown in FIG. 
5(c) to finish a stator core 3 in a cylindrical form. In the 
other respects, the second embodiment remains 
unchanged from the first embodiment. 

Third Embodiment 

FIGS. 6(a) and 6(b) illustrate the third embodiment 
of the present invention. Though the convexities 8b are 
not plastically deformed at the stage to form the cylindri- 
cal stator core by bending the serial core segment 
assembly 9 into the annular form in the first embodi- 
ment, convexities are partially deformed plastically in 
the third embodiment. FIGS. 6(a) and 6(b) exemplify a 
stator core which has 6 slots. 

FIG. 6(a) shows a condition immediately after core 
segments are coupled in series wherein a convexity 8b 



having a triangular tip is engaged with a concavity 8a 
formed in an adjacent core segment. 

When starting bending of a core segment assembly 
9 into an annular form, an arm 1 5 which connects the tip 
5 of the convexity 8b to a yoke 6 is plastically deformed as 
shown in FIG. 6(b) to finish a stator core in a cylindrical 
form. 

The th ; rd embodiment remains unchanged from the 
first embodiment in the other respects. 
10 The tip of the convexity 8b may not be triangular 
and can have another shape which does not permit 
rotation thereof, concretely rectangular or elliptical 
shape. 

15 Fourth Embodiment 

FIGS. 7(a) and 7(b) show the fourth embodiment of 
the present invention. In contrast to the first embodi- 
ment described above while exemplifying core division 

so sheets on which the convexities having round tips are 
formed, the fourth embodiment is configured to form, as 
a convexity 8b, an integral arm 16b which has an arc 
shape around an angle P of an outer circumference 
from a portion constituting a yoke of a core division 

25 sheet to a tip. As the concavity 8a corresponding to this 
arm 16b, an arc-shaped notch 16a is formed around the 
angle P of the outer circumference. 

When starting to bend a serial core segment 
assembly 9 into an annular form, the arc-shaped arm 

30 16b is pressed or inserted into the arc-shaped notch 
16a and a cylindrical stator core is finished as shown in 
FIG. 7(b). The fourth embodiment remains unchanged 
from the first embodiment in the other respects. 

35 Fifth Embodiment 

FIGS. 8(a) through 8(d) illustrate the fifth embodi- 
ment of the present invention. In contrast to the fourth 
embodiment wherein the arc-shaped arm 16b is formed 
40 integrally with the core division sheet as the convexity, 
the fifth embodiment is configured to form an arc- 
shaped arm 16b separately from a core division sheet 
4. 

As shown in FIG. 8(a), formed in the core division 
45 sheet 4 are an arm setting notch 1 7 at one end of a por- 
tion which is to constitute a yoke and an notch 16a hav- 
ing an arc shape around an angle P of an outer 
circumference. 

A plurality of core segment bodies 70 are corn- 
so posed by laminating the core division sheet 4 in a 
required number as shown in FIG. 8(b). A core segment 
7 is composed by fitting the separately formed arc- 
shaped arm member 16b into a groove 18 which is 
formed in the laminated direction by the arm setting 
55 notches formed in the core segment body 70 for setting 
the arm. 

A serial core segment assembly 9 is composed by 
coupling the core segments 7 as shown in FIG. 8(c) and 
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bent into an annular form to finish a cylindrical stator 
core as in the fourth embodiment. 

Though the arc-shaped arm member 16b is formed 
by punching out arc-shaped magnetic steel plates and 
laminating these plates, this member can be formed not s 
by laminating but by cutting it out as an integral lump. 
The fifth embodiment remains unchanged from the 
fourth embodiment in the other respects. 

Sixth Embodiment ^ 

FIGS. 9(a) through 10(b) illustrate the sixth embod- 
iment of the present invention. Though the coupling por- 
tions which couple the core segments to compose the 
serial core segment assembly are composed so as to is 
engage the convexity 8b formed at one end of the yoke 
6 of the core segment with the concavity 8a formed at 
the other end of the yoke 6 of the adjacent core seg- 
ment in the first through fifth embodiments, the sixth 
embodiment is configured to compose a serial core 20 
segment assembly 9 by coupling adjacent core seg- 
ments 7a with a pin 19 as shown in FIG. 9(a) and bend 
the serial core segment assembly 9 into an annular 
form, thereby bending the pin 19 so as to finish a stator 
core having a cylindrical form as shown in FIG. 9(b). 25 

Speaking more concretely, holes 20 are formed at 
both ends of a portion which is to constitute a yoke of a 
core division sheet 4a as shown in FIG. 10(a) and a plu- 
rality of core segments 7a are composed by laminating 
the core division sheet 4a in a required number. 30 

A serial core segment assembly 9 is composed by 
disposing the core segments 7a and inserting U-shaped 
pins into the holes 20 of adjacent core segments as 
shown in FIG. 10(b). When the serial core segment 
assembly 9 is bent into an annular form, the pins 19 are 35 
deformed to finish a cylindrical stator core 3 shown in 
FIG. 9(b). 

Seventh Embodiment 

40 

FIGS. 11(a) and 11(b) show the seventh embodi- 
ment of the present invention. In contrast to the first 
embodiment through the sixth embodiment in each of 
which both the ends of the serial core segment assem- 
bly are coupled with each other by welding after the 45 
magnetic circuit is formed by bending the serial core 
segment assembly into the annular form and bringing 
the yokes of the core segments disposed at both the 
ends of the serial core segment assembly into contact 
with each other, the seventh embodiment is configured so 
to couple both ends of a serial core segment assembly 
9 by engaging a first engaging portion 21a formed at 
one end of the serial core segment assembly 9 with a 
second engaging portion 21b formed at the other end 
as shown in FIG. 11(b). ss 



Eighth Embodiment 

FIGS. 12(a) through 12(e) illustrate the eighth 
embodiment of the present invention. 

In contrast to the first embodiment through the sixth 
embodiment wherein both the ends of the serial core 
segment assembly are coupled with each other by weld- 
ing after the magnetic circuit is formed by bending the 
serial core segment assembly into the annular form and 
bringing the yokes of the core segments disposed at 
both the ends of the serial core segment assembly into 
contact with each other, the eighth embodiment is con- 
figured to compose a serial core segment assembly 9 of 
core segments 7a which have the same shape as 
shown in FIGS. 12(a) and 12(b), form a magnetic circuit 
by bending the serial core segment assembly 9 into an 
annular form, and forcibly expand a concavity 8a formed 
at one end of the serial core segment assembly 9 with a 
jig 22a in a direction indicated by an arrow F1 as shown 
in FIG. 12(c). After a convexity 8b formed at the other 
end of the serial core segment assembly 9 is inserted in 
the radial direction into the serial core segment assem- 
bly 9 which is bent in the annular form and press a par- 
tial or entire width outside a forcibly expanded concavity 
8aa with a jig 22b in the laminated direction of the core 
division sheets to shape a stator c~ e 3 as shown in 
FIG. 12(e). 

Though the eighth embodiment is configured to for- 
cibly expand the concavity 8a formed at the one end of 
the serial core segment assembly 9 after the core seg- 
ments 7a are composed into the serial core segment 
assembly 9, it is possible to expand the concavity 8a in 
each of the core segment 7a and then compose the 
serial core segment assembly 9. 

Ninth Embodiment 

FIGS. 13(a) and 13(b) illustrate the ninth embodi- 
ment. 

In contrast to the first through sixth embodiment 
each of which both the ends of the serial core segment 
assembly are coupled by welding after the magnetic cir- 
cuit is formed by bending the serial core segment 
assembly into the annular form and bringing the yokes 
ol the core segments located at both the ends of the 
serial core segment assembly into contact with each 
other, the ninth embodiment is configured to form ends 
of core division sheets so as to form concavities 23a 
and convexities 23b which are alternately flush at both 
ends a serial core segment assembly 9 as shown in 
FIG. 13(a) and put one and of the serial core segment 
assembly into the other end for forming a cylindrical 
magnetic circuit as shown in FIG. 13(b). 

Tenth Embodiment 

Though both the ends of the serial core segment 
assembly are coupled with each other by welding after 
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the magnetic circuit is formed by bending the serial core 
segment assembly is bent into the annular form and 
bringing the yokes of the core segments located at both 
the ends of the serial core segment assembly into con- 
tact with each other in each of the first embodiment 5 
through the sixth embodiment, it is possible to couple a 
serial core segment assembly into an annular form by 
inserting a U-shaped pin 19, which is similar to the pin 
1 9 which is used for composing the serial core segment 
assembly 9 in the sixth embodiment, into a hole formed 10 
at one end of the serial core segment assembly and a 
hole formed at the other end. 

Eleventh Embodiment 

15 

FIGS. 14(a) and 14(b) show the eleventh embodi- 
ment of the present invention. Though both the ends of 
the serial core segment assembly are coupled with 
each other by welding, engaging or inserting the U- 
shaped pin after the magnetic circuit is formed by bend- 20 
ing the serial core segment assembly into the annular 
form and bringing the yokes of the core segments 
located at both the ends of the serial core segment 
assembly in each of the first embodiment through the 
tenth embodiment, the eleventh embodiment is config- 2s 
ured to mold resin on surfaces of core segments of a 
serial core segment assembly 9, except end surfaces of 
yokes, as shown in FIG. 14(a), and form a magnetic cir- 
cuit by bending a serial core segment assembly 9 into 
an annular form so that yokes of all adjacent core seg- 30 
merits are brought into contact with one another as 
shown in FIG. 14(b) and bring yokes of core segments 
25a and 25b located at both ends of the serial core seg- 
ment assembly into contact with each other. 

Both the end of the serial core segment assembly 9 35 
which has been shaped into the annular form are cou- 
pled with each other by welding the material molded on 
an outer circumference 26 or end surfaces 25c and 25d 
with supersonic waves or similar means. 

40 

Twelfth Embodiment 

Though the resin is molded selectively at the 
required locations after the serial core segment assem- 
bly is formed and both the ends thereof are coupled with 45 
each other by welding the molded material on both the 
ends of the serial core segment assembly after it is 
formed into the annular form in the eleventh embodi- 
ment, it is possible to mold resin on surfaces of core 
segments, except end surfaces of yokes, before they so 
are coupled into a serial core segment assembly 9, 
compose a serial core segment assembly 9 by coupling 
the core segments having the molded resin and couple 
both ends of the serial core segment assembly by weld- 
ing the molded material at both the ends of the serial 55 
core segment assembly in the same manner as that in 
the eleventh embodiment. 



Thirteenth Embodiment 

Though the resin is molded selectively at the 
required locations after the serial core segment assem- 
bly is composed and both the ends of the serial core 
segment assembly are coupled with each other by weld- 
ing after the serial core segment assembly is bent into 
the annular form in the eleventh embodiment, it is pos- 
sible to couple both ends of a serial core segment 
assembly by molding resin on the serial core segment 
assembly which is bent into an annular form. 

Fourteenth Embodiment 

FIGS. 15(a) through 16 show the fourteenth 
embodiment of the present invention. 

Though both the ends of the serial core segment 
assembly are coupled with each other by welding the 
material molded on the core segments in each of the 
eleventh embodiment and the twelfth embodiment, the 
fourteenth embodiment is configured to prepare insula- 
tors 27, 27 made of resin as shown in FIG. 16, mount 
the insulator 27 on each of core segments of a serial 
core segment assembly 9 as shown in FIG. 15(a), bend 
the serial core segment assembly 9 into an annular form 
so that yokes of all adjacent core segments are brought 
into contact with one another as shown in FIG. 15(b) 
and form a magnetic circuit by bringing yokes at ends 
28a and 28b of the insulators 27 located at both ends of 
the serial core segment assembly 9 into contact with 
each other. 

Further, the insulators 27 located at both the ends 
of the serial core segment assembly 9 which is shaped 
into the annular form can be coupled with each other by 
welding an outer circumference or end surfaces 28c and 
28d of the insulators 27 with ultrasonic waves or the like. 

Though the insulators 27, 27 are mounted on each 
of the core segments 7 of the serial core segment 
assembly 9 in FIGS. 15(a) and 15(b), a magnetic circuit 
can similarly be formed by mounting the insulators 27, 
27 on the core segments 7 as shown in FIG. 16, com- 
posing the serial core segment assembly 9 by coupling 
the core segments on which the insulators 27, 27 have 
been mounted, bending the serial core segment assem- 
bly 9 into an annular form so that yokes of all adjacent 
core segments are brought into contact with one 
another, and bringing the yokes of the core segments of 
the ends 28a and 28b of the insulators 27 located at 
both the ends of the serial core segment assembly into 
contact with each other. 

Fifteenth Embodiment 

FIGS. 17(a) and 17(b) show the fifteenth embodi- 
ment of the present invention. Though the adjacent core 
segments are coupled by engaging the coupling con- 
cavities with the coupling convexities for composing the 
serial core segment assembly and the magnetic circuit 
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is formed by bending the serial core segment assembly 
so that the yokes of the adjacent core segments are 
brought into contact with one another in each of the 
embodiments described above, it can be expected to 
enhance mechanical strength and precision of the 
annular form of a stator core by preliminarily forming an 
engaging protrusion 30a and an engaging concavity 
30b at locations of a core division sheet 4a which are on 
a side cf the tee of the yoke as shown in FIG. 17(a) so 
that the engaging protrusion 30a engages with the 
engaging concavity 30b as shown in FIG. 1 7(b) when 
the serial core segment assembly is bent into the annu- 
lar form. 

Sixteenth Embodiment 

FIGS. 18(a) and 18(b) show the sixteenth embodi- 
ment of the present invention. Though the coupling por- 
tions for coupling the core segments are formed as the 
concavity formed at one end of the yoke of the core seg- 
ment over the entire width in the laminated direction and 
the convexity formed at the other end of the yoke of the 
core segment over the entire width in the laminated 
direction in each of the embodiments described above, 
a similar effect can be obtained by forming the similar 
coupling portions on end surfaces of partially in the lam- 
inated direction of the core division sheets. 

Speaking concretely, such an effect can be 
obtained by preparing and laminating core division 
sheets so as to form a concavity 8a at one end of a yoke 
of a core segment 7a over the entire width as shown in 
FIG. 18(a), and convexities 8ba and 8bb at the other 
end of the yoke of the core segment 7a in the laminated 
direction except a middle portion thereof as shown in 
FIG. 18(a) or preparing and laminating core division 
sheets so as to form a concavity 8a at one end of a yoke 
of a core segment 7a over the entire width in the lami- 
nated direction and a convexity 8bc at the other end of 
the yoke of the core segment 7a at a middle location in 
the laminated direction as shown in FIG. 18(b). 

By forming such coupling portions for coupling 
adjacent core segments with each other partially on end 
surfaces of core segments, it is possible to further 
reduce friction to be produced by inserting the convexity 
8b into the concavity 8a. 

Seventeenth Embodiment 

FIG. 19 shows the seventeenth embodiment of the 
present invention. Though the core segments 7a-7a, 
7a-7b and 7a-7c are coupled with one another by the 
engagement, press fitting, insertion or use of the U- 
shaped pins in each of the first embodiment through the 
sixth embodiment, the seventeenth embodiment is con- 
figured to weld outer circumferences 31 of coupling por- 
tions partially or over the entire width in a condition 
where a serial core segment assembly is bent in an 
annular form as shown in FIG. 19. 



It can be expected that the welding enhances 
mechanical strength of a stator core 3 and precision of 
the annular form thereof. 

Though one tee is formed on a core division sheet 

5 in the embodiments described above, the similar effects 
may be obtained by forming a plurality of tees on one 
core division sheet, composing core segments by lami- 
nating such core division sheets and composing a serial 
core segment assambly by coupling the core segments 

10 and bending the serial core segment assembly into an 
annular form to finish a cylindrical stator core. 

As clear from the embodiments described above, 
configurations defined by claims of the present inven- 
tion provide particular effects which are mentioned 

is below: 

The manufacturing method of a core for rotary elec- 
tric machines as claimed in claim 1 of the present inven- 
tion permits composing a cylindrical core of core 
division sheets, thereby providing a favorable blanking 

20 yield. Further, this method is configured to bend a serial 
core segment assembly after it is composed by coupling 
core segments and permits coupling the core segments 
in a condition where yokes of adjacent core segments 
are free from friction, thereby assuring a high workabii- 

25 ity at the stage to couple the core segments. Further- 
more, the method facilitates to bring the y^kes of the 
adjacent core segments into close contact so as to 
remain no gap, thereby permitting lowering magnetic 
reluctance and obtaining a favorable magnetic charac- 

30 teristic. 

Moreover, the method permits continuously winding 
a wire around tees of the serial core segment assembly 
and then bending the serial core segment assembly into 
an annular form, thereby providing an assembling work- 

35 ability higher than that obtained in a case where wires 
are wound independently around tees of a core finished 
in a cylindrical form and the wires are connected in 
series by terminal treatments of the wires. 

The manufacturing method of a core for rotary elec- 

40 trie machines as claimed in claim 2 of the present inven- 
tion permits locating favorable yokes having a low 
magnetic reluctance close to roots of tees, thereby mak- 
ing it possible to obtain a stator core having a favorable 
magnetic characteristic. 

45 The manufacturing method of a core for rotary elec- 
tric machines as claimed in claim 3 of the present inven- 
tion permits stably maintaining a cylindrical form 
obtained by bending a serial core segment assembly 
into an annular form, thereby facilitating to handle the 

50 core in a stage to build it into a frame of a rotary electric 
machine. 

The manufacturing method of a core for rotary elec- 
tric machines as claimed in claim 4 of the present inven- 
tion permits stably maintaining a cylindrical form 
55 obtained by bending a serial core segment assembly 
into an annular form, thereby facilitating to handle the 
core at a stage to build it into a frame of a rotary electric 
machine. 



10 

<EP 0833427A1 J_> 



19 



EP 0 833 427 A1 



20 



The manufacturing method of a core for rotary elec- 
tric machines as claimed in claim 5 of the present inven- 
tion permits stably maintaining a cylindrical form 
obtained by bending a serial core segment assembly 
into an annular form, thereby facilitating to handle the 
core at a stage to build it into a frame of a rotary electric 
machine. Further, this method allows both ends of the 
serial core segment assembly bent in the annular form 
to be coupled with each other by utilizing a molding 
material. 

The manufacturing method of a core for rotary elec- 
tric machines as claimed in claim 6 of the present inven- 
tion permits stably maintaining a cylindrical form 
obtained by bending a serial core segment assembly 
into an annular form, thereby facilitating to handle the 
core at a stage to build it into a frame of a rotary electric 
machine. Further, this method allows both ends of the 
serial core segment assembly bent into an annular form 
to be coupled with each other by utilizing a molding 
material. 

The manufacturing method of a core for rotary elec- 
tric machines as claimed in claim 7 of the present inven- 
tion permits stably maintaining a cylindrical form 
obtained by bending a serial core segment assembly 
into an annular form, thereby facilitating to handle the 
core at a stage to assemble it into a frame of a rotary 
electric machine. Further, this method allows both ends 
of the serial core segment assembly bent into an annu- 
lar form to be coupled with each other by utilizing a 
molding material. 

The manufacturing method of a core for rotary elec- 
tric machines as claimed in claim 8 of the present inven- 
tion permits stably maintaining a cylindrical form 
obtained by bending a serial core segment assembly 
into an annular form, thereby facilitating to handle the 
core at a stage to assemble it into a frame of a rotary 
electric machine. 

The manufacturing method of a core for rotary elec- 
tric machines as claimed in 9 of the present invention 
permits coupling both ends of a serial core segment 
assembly with each other simply by slightly changing 
shapes of core segments located at both the ends of the 
serial core segment assembly, thereby facilitating to 
handle the core at a stage to assemble it into a frame of 
a rotary electric machine. 

The manufacturing method of a core for rotary elec- 
tric machines as claimed in claim 10 of the present 
invention allows both ends of a serial core segment 
assembly with each other simply by slightly changing 
manufactured lengths of yokes of core division sheets of 
core segments located at both the ends of the serial 
core segment assembly, thereby facilitating to handle 
the core at a stage to build it into a frame of a rotary 
electric machine. 

The core tor rotary electric machines as claimed in 
claim 11 of the present invention consists of a serial 
core segment assembly which is composed of core seg- 
ments composed by laminating core division sheets 



having the same shape. 

The core for rotary electric machines as claimed in 
claim 12 of the present invention permits weakening an 
inserting force for coupling core segments though it 

5 requires forming and laminating core division sheets 
which have several kinds of shapes. 

The core for rotary electric machines as claimed in 
claim 13 of the present invention is composed of core 
segments which have no distinction between front and 

1 o rear surfaces or can be coupled in any direction, thereby 
featuring a high workability 

The manufacturing method of a core for rotary elec- 
tric machines as claimed in claim 14 of the present 
invention allows core segments to be rotated smoothly 

is around tips of coupling convexities at a stage to bend a 
serial core segment assembly into an annular form, 
thereby shaping it into a cylindrical form with a slight 
force. 

The manufacturing method of a core for rotary elec- 

20 trie machines as claimed in claim 15 of the present 
invention allows a serial core segment assembly to be 
bent into an annular form or shaped into a cylindrical 
form with a slight force required for plastic deformation 
of arms and facilitates to maintain the serial core seg- 

25 ment assembly in the annular form owing to the plastic 
deformation of the arms. 

The manufacturing method of a core for rotary elec- 
tric machines as claimed in claim 16 of the present 
invention allows a serial core segment assembly to be 

30 bent into an annular form or shaped into a cylindrical 
form with a slight force required for plastic deformation 
of arms and facilitates to maintain the serial core seg- 
ment assembly in the annular form owing to the plastic 
deformation of the arms. 

35 The manufacturing method of a core for rotary elec- 
tric machines as claimed in claim 17 of the present 
invention allows a serial core segment assembly to be 
bent into an annular form or shaped into a cylindrical 
form with a slight force required lor pressing or inserting 

40 coupling convexities toward depth of coupling concavi- 
ties. 

The manufacturing method of a core for rotary elec- 
tric machines as claimed in claim 18 of the present 
invention is configured to coupled adjacent core seg- 

45 ments with each other using a coupling pin and requires 
only formation of holes in the core segments for insert- 
ing the pin, thereby facilitating to manufacture the core 
segments as compared with core segments which have 
coupling concavities and convexities formed on outer 

so circumferences thereof. 

The manufacturing method of a core lor rotary elec- 
tric machines as claimed in claim 19 of the present 
invention requires only formation of holes for inserting 
coupling pins into core segments to be located at both 

55 ends of a serial core segment assembly, thereby facili- 
tating to manufacture the core segments as compared 
with core segments which have coupling concavities 
and convexities formed on outer circumferences 
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thereof. 

The manufacturing method of a core for rotary elec- 
tric machines as claimed in claim 20 of the present 
invention is configured to continuously wind a wire 
before a serial core segment assembly is bent into an s 
annular form, thereby facilitating a winding work. 

The manufacturing method of a core for rotary elec- 
tric machines as claimed in claim 21 of the present 
invention makes it possible to expect to enhance 
mechanical strength of a stator core and precision of an w 
annular form thereof when a serial core segment 
assembly is bent into the annular form or finished in a 
cylindrical form. 

The manufacturing method of a core for rotary elec- 
tric machines as claimed in claim 22 of the present is 
invention permits stably maintaining a cylindrical form 
which is obtained by bending a serial core segment 
assembly into an annular form and facilitate to handle a 
core at a stage to assemble it into a frame of a rotary 
electric machine. Further, this method permits both 20 
ends of a serial core segment assembly bent in an 
annular form to be coupled with each other by utilizing 
an insulator material. 

The manufacturing method of a core for rotary elec- 
tric machines as claimed in claim 23 of the present 25 
invention permits composing a cylindrical stator core 
only of core segments which have the same shape. 

Claims 

30 

1 . A manufacturing method of a core for rotary electric 
machines comprising: 

a step to compose a plurality of core segments 
(7a, 7a, ...7a, 7b, 7c) by laminating core divi- 35 
sion sheets (4a, 4b, 4c,...) on which tees (5) are 
formed; and 

a step to form a magnetic circuit by composing 
a serial core segment assembly (9) by coupling 
adjacent core segments with one another, 40 
bending the serial core segment assembly into 
an annular form so that yokes of all the adja- 
cent core segments are brought into contact 
with one another and bringing yokes of core 
segments (7b, 7c) located at both ends of the 45 
serial core segment assembly into contact with 
each other. 

2. A manufacturing method of a core for rotary electric 
machines according to claim 1 wherein the adja- so 
cent core segments are coupled with each other, at 
the stage to compose the serial core segment 
assembly by coupling the adjacent core segments 
with one another, at a location which is to constitute 

an outer circumference when a magnetic circuit is ss 
formed by bending the serial core segment assem- 
bly into the annular form. 



3. A manufacturing method of a core for rotary electric 
machines according to claim 1 wherein both the 
ends of the serial core segment assembly are fixed 
to each other by welding or cementing after the 
magnetic circuit is formed by bending the serial 
core segment assembly into the annular form and 
bringing yokes of core segments located at both the 
ends of the serial core segment assembly into con- 
tact with each other. 

4. A manufacturing method of a core for rotary electric 
machines according to claim 1 wherein both the 
ends of the serial core segment assembly are cou- 
pled with each other with a coupling device after the 
magnetic circuit is formed by bending the serial 
core segment assembly into the annular form and 
bringing yokes of core segments located at both the 
ends of the serial core segment assembly into con- 
tact with each other. 

5. A manufacturing method of a core for rotary electric 
machines comprising: 

a step to compose a plurality of core segments 
by laminating core division sheets on which 
tees are formed; 

a step to mold resin on surfaces of the core 
segments except end surfaces of yokes; 
a step to compose a serial core segment 
assembly by coupling adjacent core segments 
with one another; 

a step to form a magnetic circuit by bending the 
serial core segment assembly into an annular 
form so that yokes of all the adjacent core seg- 
ments are brought into contact with one 
another and bringing yokes of core segments 
located at both ends of the serial core segment 
assembly into contact with one another; and 
a step to couple both the ends of the serial core 
segment assembly by welding the molded 
material at both the ends of the serial core seg- 
ment assembly. 

6. A manufacturing method of a core for rotary electric 
machines comprising: 

a step to compose a plurality of core segments 
by laminating core division sheets on which 
tees are formed; 

a step to compose a serial core segment 
assembly by coupling adjacent core segments 
with one another; 

a step to mold resin on surfaces except end 
surfaces of yokes of the core segments of the 
serial core segment assembly; 
a step to form a magnetic circuit by bending the 
serial core segment assembly into an annular 
form so that yokes of all the adjacent core seg- 
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merits are brought into contact with one 
another and bringing yokes of core segments 
located at both ends of the serial core segment 
assembly into contact with each other; and 
a step to couple both the ends of the serial core 
segment assembly with each other by welding 
the molded material at both the ends of the 
serial core segment assembly. 

7. A manufacturing method of a core for rotary electric 
machines comprising: 

a step to compose a plurality of core segments 
by laminating core division sheets on which 
tees are formed; 

a step to compose a serial core segment 
assembly by coupling adjacent core segments 
with one another; 

a step to form a magnetic circuit by bending the 
serial core segment assembly into an annular 
form so that yokes of all the adjacent core seg- 
ments are brought into contact with one 
another and bringing yokes of core segments 
located at both ends of the serial core segment 
assembly into contact with each other; and 
a step to couple both the ends of the serial core 
segment assembly by molding resin on the 
serial core segment assembly bent in the annu- 
lar form. 

8. A manufacturing method of a core for rotary electric 
machines according to claim 1 wherein both the 
ends of the serial core segment assembly are cou- 
pled with each other by engaging a first engaging 
portion formed at one end of the serial core seg- 
ment assembly with a second engaging portion 
formed at the other end of the serial core segment 
assembly after the magnetic circuit is formed by 
bending the serial core segment assembly into the 
annular form and bringing both the ends of the 
serial core segment assembly into contact with 
each other. 

9. A manufacturing method of a core for rotary electric 
machines according to daim 8 wherein the first and 
second engaging portions are engaged by overlap- 
ping them in a radial direction of the serial core seg- 
ment assembly bent in the annular form. 

10. A manufacturing method of a core for rotary electric 
machines according to claim 8 wherein the first and 
second engaging portions are engaged by overlap- 
ping the serial core segment assembly in a lami- 
nated direction of the core division sheets. 

1 1 . A core for rotary electric machines having a mag- 
netic circuit which is formed by composing a plural- 
ity of core segments by laminating core division 



sheets on which tees are formed, composing a 
serial core segment assembly by coupling adjacent 
core segments with one another, bending the serial 
core segment assembly into an annular form so 

5 that yokes of all the adjacent core segments are 
brought into contact with one another and bringing 
yokes of core segments located at both ends of the 
serial core segment into contact wfth each other, 
wherein coupling portions for coupling the 

io adjacent core segments with one another are 
formed on end surfaces of the yokes of the core 
segments over an entire region in a laminated 
direction of the core segments. 

is 12. A core for rotary electric machines having a mag- 
netic circuit which is formed by composing a plural- 
ity of core segments by laminating core division 
sheets on which tees are formed, composing a 
serial core segment assembly by coupling adjacent 

so core segment with one another, bending the serial 
core segment assembly so that yokes of all the 
adjacent core segments are brought into contact 
with one another and bringing yokes of core seg- 
ments located at both ends of the serial core seg- 

25 ment assembly into contact with each other, 

wherein coupling portions for coupling the 
adjacent core segments are formed on end sur- 
faces of the yokes within a partial region in a lami- 
nated direction of the core segments. 

30 

13. A core for rotary electric machines according to 
claim 12 wherein as coupling portions for coupling 
adjacent core segments with one another concavi- 
ties are formed on end surfaces of the yokes of the 

35 core segments over an entire region in the lami- 
nated direction of the core division sheets and con- 
vexities are formed on the other end surfaces in the 
laminated direction of the core division sheets at 
locations corresponding to said concavities. 

40 

14. A manufacturing method of a core for rotary electric 
machines according to claim 1 or 2 configured to 
engage a coupling convexity which is formed on 
one of adjacent core segments and has an arc-like 

45 tip in a planar shape thereof with the other core 
segment rotatably over 180 degrees so that an arm 
connecting a root to a tip of a convexity for coupling 
core segments is not plastically deformed at the 
stages to compose a serial core segment assembly 

so by engaging the coupling convexity formed on one 
of the adjacent core segment with the other core 
segment, and to form the magnetic circuit by bend- 
ing the serial core segment assembly into the annu- 
lar form and bringing the yokes of the core 

55 segments located at both the ends of the serial core 
segment assembly into contact with each other. 

1 5. A manufacturing method of a core for rotary electric 
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machines according to claim 1 or 2 configured to 
engage a coupling convexity which is formed on 
one of adjacent core segments and has an arc-like 
tip in a planar shape thereof with the other core 
segment rotatably within a defined range over 180 
degrees and allow an arm connecting a root to a tip 
of the coupling convexity on the core segment to be 
plastically deformed in the course to bend the serial 
core segment assembly into the annular form at the 
stages to compose the serial core segment assem- 
bly by engaging the coupling convexity formed on 
one of the adjacent core segments with the other 
core segment, and to form the magnetic circuit by 
bending the serial core segment assembly into the 
annular form and bringing the yokes of the core 
segments located at both the ends of the serial core 
segment assembly into close contact with each 
other. 

1 6. A manufacturing method of a core for rotary electric 
machines according to claim 1 or 2 configured to fit 
a coupling convexity formed on one of adjacent 
core segments into the other core segment and 
allow an arm connecting a root to a tip of the cou- 
pling convexity on the core segment to be plasti- 
cally deformed in the course to bend the serial core 
segment assembly into the annular form at the 
stages to compose the serial core segment assem- 
bly by engaging the coupling convexity formed on 
one of the adjacent core segment with the other 
core segment, and to form the magnetic circuit by 
bending the serial core segment assembly into the 
annular form and bringing the yokes of the core 
segments located at both the ends of the serial core 
segment assembly into contact with each other. 

1 7. A manufacturing method of a core for rotary electric 
machines according to claim 1 or 2 configured to 
engage an arc-shaped tip of a coupling convexity 
formed on one of adjacent core segments with an 
arc-shaped coupling concavity formed in the other 
core segment and press or insert the coupling con- 
vexity toward depth of the coupling concavity at the 
stages to compose the serial core segment assem- 
bly by engaging the coupling convexity formed on 
one of the adjacent core segments with the other 
core segment, and to form the magnetic circuit by 
bending the serial core segment assembly into the 
annular form and bringing the yokes of the core 
segments located at both the ends of the serial core 
segment assembly into contact with each other. 

18. A manufacturing method of a core for rotary electric 
machines according to claim 1 or 2 configured to 
couple adjacent core segments with each other 
using a coupling pin and bend the serial core seg- 
ment assembly into the annular form by deforming 
the coupling pin at the stages to compose the serial 



core segment assembly by engaging the coupling 
convexity formed on one of the adjacent core seg- 
ments with the other core segment, and to form the 
magnetic circuit by bending the serial core segment 
5 assembly into the annular form and bringing the 
yokes of the core segments located at both the 
ends of the serial core segment assembly into con- 
tact with each other. 

10 1 9. A manufacturing method of a core for rotary electric 
machines according to claim 4 wherein the coupling 
device is a coupling pin. 

20. A manufacturing method of a core for rotary electric 
is machines according to claim 1 configured to form a 

magnetic circuit by continuously winding a wire in 
series over a plurality of tees of a serial core seg- 
ment assembly and bending the serial core seg- 
ment assembly having the continuous windings into 
20 an annular form. 

21. A manufacturing method of a core for rotary electric 
machines according to claim 1 configured to fix by 
welding a portion which is to constitute an outer cir- 

25 cumference of a coupled portion between both 
ends of a serial core segment assembly after th* 
magnetic circuit is formed by bending the serial 
core segment assembly into the annular form and 
bringing the yokes of the core segments of the 

30 serial core segment assembly into contact with 
each other. 

22. A manufacturing method of a core for rotary electric 
machines comprising: 

35 

a step to compose a plurality of core segments 
by laminating core division sheets on which 
tees are formed; 

a step to compose a serial core segment 
40 assembly by coupling adjacent core segment 

with one another; 

a step to mount an insulator made of resin on 
each of the core segments of the serial core 
segment assembly; 

45 a step to form a magnetic circuit by bending the 

serial core segment assembly into an annular 
form so that yokes of all the adjacent core seg- 
ment are brought into contact with one another 
and bringing yokes of core segments located at 

so both ends of the serial core segment assembly 

into contact with each other; and 
a step to couple both the ends of the serial core 
segment assembly with each other by welding 
the insulators located at both the ends of the 

55 serial core segment assembly 

23. A manufacturing method of a core for rotary electric 
machines according to claim 8 configured to couple 
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both the ends of the serial core segment assembly 
by forcibly expanding a concavity formed at one end 
of the serial core segment assembly, inserting a 
convexity formed at the other end of the serial core 
segment assembly into said forcibly expanded con- 
cavity in a radial direction of the serial core segment 
assembly bent in the annular form and then apply- 
ing a pressure to outside said forcibly expanded 
concavity. 
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